The interstellar scintillation of the pulsars PSR B0809+74 and B0950+08 have been studied using observations at low radio frequencies (41, 62, 89, and 112 MHz), and the characteristic temporal and frequency scales for diffractive scintillations at these frequencies determined. A comprehensive analysis of the frequency and temporal structure functions reduced to a single frequency shows that the spectra of the inhomogeneities of the interstellar plasma toward both pulsars are described by a power law. The index of the interstellar plasma fluctuation spectrum toward PSR B0950+08 (n = 3.00 ± 0.05) differs appreciably from the Kolmogorov index. The spectrum toward PSR B0809+74 is a power law with index n = 3.7 ± 0.1. Strong angular refraction has been detected toward PSR B0950+08. Analysis of the distribution of inhomogeneities along the line of sight indicates that the scintillations of PSR B0950+08 take place in a turbulent layer with an enhanced electron density localized approximately 10 pc from the observer. The distribution of inhomogeneities for PSR B0809+74 is quasi-uniform. The mean square fluctuations of the electron density are estimated for inhomogeneities with characteristic scale ρ 0 = 10 7 m along the directions toward four pulsars. The local turbulence in the 10-pc layer is a factor of 20 higher on this scale than in the extended region responsible for the scintillations of PSR B0809+74.
INTRODUCTION
Pulsars represent a good tool for studies of interstellar plasma due to their very small angular sizes and intense emission. Analysis of their intensity fluctuations in the frequency-time domain enables investigation of the spectrum of inhomogeneities in the interstellar plasma in various directions in our Galaxy. As was shown in [1, 2] , the observational data on pulsar scintillations are statistically described well by a power-law spectrum for the inhomogeneities with index n = 3.67 (i.e., by a Kolmogorov spectrum) over a very broad range of spatial scales ρ. However, a scatter is observed in the values of n for different sources for a given value of ρ, testifying that the spectrum for various local directions of the Galaxy can differ from a Kolmogorov spectrum. Studies of the interstellar plasma based on comprehensive analyses of structure functions derived from multifrequency observations of pulsar scintillations has revealed differences from a Kolmogorov spectrum for PSR B0329+54, B0437−47, and B1642−03 [3] [4] [5] . The purpose of our current paper is to analyze the spectrum of the interstellar plasma toward the nearby pulsars PSR B0809+74 and B0950+08, which are powerful at meter wavelengths. The distances and velocities of these pulsars are known from parallax measurements [6]: R = 433 pc, V = 102 km/s and R = 262 pc, V = 36.6 km/s for PSR B0809+74 and B0950+08 respectively. Since they are the nearest pulsars, analysis of their scintillations enables us to study the interstellar plasma located closest to the Sun.
Observational data obtained earlier demonstrate the presence of three components of the turbulent interstellar plasma in the solar neighborhood, at distances of up to 1 kpc. The first is turbulent plasma with a statistically quasi-uniform distribution in the space between the spiral arms (component A in the classification of [7, 8] ). The second component represents a cavity with a depleted electron density (n e ∼ = 0.005 cm −3 ) in the solar neighborhood, with a scale of about 200-300 pc perpendicular to the Galactic plane and 50-100 pc in the Galactic plane. This cavity has been detected in X-ray observations [9] . The presence of a cavity with lower turbulence on scales of the order of 100 pc has also been revealed from scintillations of pulsars with dispersion measures from 3 to 35 pc/cm 3 [10]. The third component corresponds to a layer with enhanced turbulence about 10 pc from the Sun. This layer has been detected in interstellar scintillations of quasars at centimeter wavelengths [11, 12] . This layer was given the name component C in [5] , where it was shown that the scintillation of the pulsar PSR J0437−4715 is due to inhomogeneities in this layer.
OBSERVATIONS AND DATA PROCESSING
Observations of PSR B0809+74 and B0950+08 were carried out on the Large Phased Array (LPA) and DKR-1000 radio telescopes of the Pushchino Radio Astronomy Observatory (Astro Space Center, Lebedev Institute of Physics, Russian Academy of Sciences) at frequencies of 41, 62.43, 88.57 MHz (DKR-1000), and 111.87 MHz (LPA) in December 2001-January 2004. As interference can be problematic at low frequencies, we used for the analysis only those records where the interference was low. The instruments received the linearly polarized signal from the source. Two multichannel receivers were used: a 128-channel receiver with channel bandwidth Δf = 20 kHz at 88.57, 62.43, and 111.87 MHz, and a 128-channel receiver with channel bandwidth Δf = 1.25 kHz at 41 MHz. The observation times in each session were 12 min for PSR B0809+74 and 3.3 min for B0950+08 on the LPA (111.87 MHz), and 35.5 min for PSR B0809+74 and 15.63 min for PSR B0950+08 at the lower frequencies. Table 1 lists the time and frequency resolution (Δt and Δf ) and the number of channels (N ch ) at each frequency. Individual pulses of the pulsars were recorded on a computer disk in all channels with a period synchronized with the precomputed topocentric pulse arrival time. The signal in all channels was then shifted in accordance with the dispersion shift at the given frequency (reduced to the highest frequency channel); in channels affected by interference (if any) the signal was replaced by the average value for the adjacent channels. The amplification in all channels was normalized to the same value, so that the noise dispersion in all channels was equal to its average value for channels not affected by interference. At 41-89 MHz, the data were recorded in a window 1.8 P 1 (where P 1 is the pulsar period), and at 112 MHz in a window 0.9 P 1 . We averaged together from 15 individual pulses at 112 MHz to 40 pulses at low frequencies to improve the signal-to-noise ratio (S/N ). The averaging times T for both pulsars at all frequencies are listed in Table 1 .
CORRELATION ANALYSIS OF THE DATA
To analyze the intensity variations of the pulse radiation as a function of frequency (channel number) within the bandwidth of the multichannel receiver, we formed spectra of individual pulses I(f k ) by averaging the signal within a selected longitude range in the pulse and in a region outside the pulse, during the noise segment of the record (for the same number of longitudes) I N (f k ), for each channel. Here f k = f + (k − 1)Δf is the frequency of the kth channel, and f is the observation frequency. We then subtracted the noise component I N (f k ) from I(f k ), and analyzed the resulting spectra for individual pulses to obtain information in both the frequency and time domains.
The characteristic frequency (f dif ) and temporal (t dif ) scales for the scintillations were determined using a correlation analysis. We computed the mean cross-correlation function (CCF) for the spectra of adjacent, noiseless pulses averaged in the given longitude ranges of the pulse emission. The CCFs were normalized to the product of the rms deviations σ 1 σ 2 . We considered a pulse to be noiseless if its amplitude exceeded 4σ N . The mean profile of the pulsar was derived by adding all the individual pulses in a given observing session. Since the pulse averaging time T (Table 1 ) was considerably shorter than the scintillation time scale, the decorrelation of the spectra of adjacent (averaged) pulses was insignificant, and we thus completely eliminated the uncorrelated component of the noise. The frequency scale f dif was determined as the frequency shift for which the CCF decreased by a factor of two.
Since we received the linearly polarized emission, we must take into account the influence of polarization on the frequency-time structure. The degrees of linear polarization of the pulsars studied are high at the low frequencies: about 60% for PSR B0809+74 [13] at the longitudes of the leading part of the mean profile and much lower in its trailing part, and 70-80% for PSR B0950+08 [14] throughout its profile.
